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[57) ABSTRACT

A label printer comprises a supporting frame having a

pair of side plates facing each other. A print head and a
platen roller are arranged between the side plates.

- Above the print head is arranged a ribbon supply device

for running a transfer ribbon between the print head and
the platen roller. The ribbon supply device includes a
ribbon drive section, and a ribbon unit supported on a
supporting member and movable between a first posi-
tion wherein the unit engages the drive section and a
second position wherein the unit is located outside the
supporting frame. A fixing member is attached to one of
the side plates and movable between a release position
wherein the fixing member allows the ribbon unit to
move and a fixing position wherein the fixing means
engages the nbbon unit to hold it in the first position.

10 Claims, 15 Drawing Sheets




U.S. Patent . - Aug. 24, 1993 Sheet 1 of 15 5,238,314




U.S. Patent Aug. 24, 1993 Sheet 2 of 15 5,238,314

' Ve . S —
N "_"““'rllll” -., | ||"
v T I
~ 88 ....... ~




Sheet 3 of 15 5,238,314

Aug. 24, 1993

_ U.S. Patent




U.S. Patent  Aug. 24, 1993 Sheet 4 of 15 5,238,314




U.S. Patent Aug. 24,1993  Sheet5of1s 5,238,314

L
Tt T v rer—— rL—— e e s — [R—— —— _-H_'_'-_hlh'-_a-_l.—_.—_h . I

HOIGIDIEDIEI ™=

F |G




‘Sheet 6 of 15 5,238,314

Aug. 24, 1993

U.S. Patent




 Aug. 24, 1993 ~ Sheet 7of 15 5,238,314

U.S. Patent




U.S. Patent Aug. 24, 1993 Sheet 8 of 15 5,238,314




Sheet 9 of 15 5'-,238,314

Aug. 24, 1993 '

U.S. Patent




U.S. Patent . Aug. 24, 1993 Sheet 10 of 15 >,238,314




U.S. Patent

Aug. 24, 1993 Sheet 11 of 15

31 \ - i35 130
\ =

128

5,238,314

39---1',_ : __J
. e D 131
32 136
FI1G 14
14<_L] 135 i28
\ 130 31
g'_:?:’:“‘ '
. | Ei 134 154 3D
136 ANl — —
AN | S—
QE M26
P27 s
FI1G 15



Aug. 24, 1993 Sheet 120f15 9,238,314

U.S. Patent

F 1 G



Aug. 24, 1993 Sheet 13 of 15 5,238,314

U.S. Patent




- U.S. Patent Aug. 24,1993  Sheet 14 of 15 5,238,314

54

S e




U.S. Patent  Aug. 24,1993  Sheet 150f 15 5,238,314




5,238,314

1
TRANSFER PRINTER WITH RIBBON LOCK

This is a division of application Ser. No. 07/728,238

- filed Jul. 10, 1991 now U.S. Pat. No. 5,180,236.

BACKGROUND OF THE INVENTION

1. Field of the Invention
- The present invention relates to a transfer printer in
which ink on a transfer ribbon in contact with printing
paper is transferred to the paper by means of a print
head, thereby effecting printing.

2. Descrlptlon of the Related Art

Transfer printers are used, for examl:»le as label print-
ers for printing item names, bar codes, etc. on labels.
The label printer comprises a printing section which
includes a platen roller and a line thermal head adapted

to be pressed against the roller. A supply shaft and a

take-up shaft for a transfer ribbon are located over the
printing section. When the take-up shaft is rotated by
means of a motor and the like, the transfer ribbon is fed
out from the supply shaft, transported past a guide shaft
and the printing section, and taken up by means of the
“take-up shaft. The supply shaft is connected with a load
mechanism. A desired back tension is applied to the
transfer ribbon by damping the rotation of the supply
shaft by means of the load mechanism.

Conventionally, attaching and detaching Operatlons
for replacing the transfer ribbon must be performed in a
narrow space within the printer body, while avoiding
interfering with other components, so that the working
efficiency is not very high. Similarly the thermal head
must be attached or detached for replacement or clean-
ing in a narrow slice within the printer body, while
avoiding interfering with the other components, sO that
the working efficiency is low.

Thereupon, a printer of a novel design has recently
been developed to facilitate the replacement of the
transfer ribbon. In this printer, a supply shaft and a
take-up shaft wound with a ribbon are housed in a cas-
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ing to form a modular structure or unit, which is remov-

ably mounted in the body of the printer. According to
this arrangement, the transfer ribbon can be replaced
outside the printer by removing the unit from the

printer body. Also, a printer is proposed in which a 45
thermal head 1s supported so that it can be drawn out of

the printer body.

If the transfer ribbon and the supply and take-up
shafts are combined into the unit, the replacement of the
ribbon itself can be facilitated indeed. Nevertheless, the
ribbon unit must be attached to or detached from the
printer in the narrow space within the printer body, so
that the working efficiency is not satisfactory.

If the rbbon unit and the thermal head are arranged

sO as to be removable from the printer body, they are

50
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lower in mounting strength than fully fixed ones, and

will shake in the printer body during printing operation.

‘Thus, the transfer ribbon may meander or be wrinkled,

so that high print quality cannot be ensured.
' SUMMARY OF THE INVENTION

- The present invention has been contrived in consider-
ation of these circumstances, and its object is to provide
a transfer printer which permits easy maintenance of a
transfer ribbon, print head, etc., and ensures improved
print quality. |

In order to achieve the above object, a transfer
printer according to an aspect of the present invention
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comprises: a main body; printing means including a
print head and a platen facing the print head, which are
arranged in the main body, for printing information on
a recording medium transported between the print head
and the platen; a ribbon supply device for running a
transfer ribbon between the print head and the record-
ing medium, the ribbon supply device including a rib-
bon unit, having the transfer ribbon and a supply shaft
and a take-up shaft wound with the transfer ribbon, and
a ribbon drive section arranged in the main body, for
driving the ribbon unit; supporting means arranged in
the main body, for supporting the ribbon unit so that the
ribbon unit is movable between a first position in which

‘the ribbon unit engages the ribbon drive section and a

second position in which the ribbon unit is disengaged
from the ribbon drive section; and a fixing member
provided on the main body so as to be movable between
a release position in which the ribbon unit is allowed to
move and a fixing position in which the fixing member
engages the ribbon unit to hold the ribbon unit in the
first position.

According to the printer constructed in thlS manner,
the ribbon unit can be taken out of the main body by

‘only being moved from the first position to the second

position by means of the supporting means. In this state,
the transfer ribbon can be replaced with a new one. If
the ribbon unit is arranged so as to be removable from
the supporting means, in this case, the replacement of
the transfer ribbon can be further facilitated. After the
ribbon replacement, the ribbon unit is moved to the first
position by means of the supporting means, and is
caused to engage the ribbon drive section. Thus, the

- ribbon unit can be easily mounted in the printer. As the

fixing member is moved to the fixing position, more-
over, the ribbon unit engages the fixing member, and is

held in the first position. Thus, -the ribbon unit can be

held in the predetermined position without play, so that
the print quality can be improved.

A printer according to another aspect of the present
Invention comprises: a main body including first and
second supporting sections facing each other; a platen
extending between the first and second supporting sec-
tions; a head unit including a print head; a supporting -
member having a fixed end fixed to the first supporting
section and a free end extending close to the second
supporting section the supporting member supporting
the head unit 1n an operative position in which the print
head is opposed to the platen so that the head unit is
movable along the supporting member in the longitudi- |
nal direction of the platen, from the operative position

“ to the outside of the main body; fixing means attached
to the second supporting section so as to be movable

between a release position in which the head unit is
allowed to move and a hold position in which the fixing
means engages and supports the free end of the support-
ing member; and holding means for holding the head
unit, supported by the supporting member, in the opera-
tive position.

According to the printer constructed in this manner,
the print head can be attached to or detached from the
main body by only moving the head unit along the
supporting member in the main body. After the head
unit is mounted in the operative position in the main
body, the supporting member is supported at both ends,
having its free end supported by means of the fixing
means. Further, the head unit is held in the operative

~ position and prevented form moving by means of the

holding means. Accordingly, the head unit can enjoy an
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improved mounting strength when it is mounted in the
printer body, and the print head can be prevented from
shaking. Thus, the print quality can be improved.
Additional objects and advantages of the invention
will be set forth in the description which follows, and in
part will be obvious from the description, or may be
learned by practice of the invention. The objects and
advantages of the invention ma be realized and obtained
by means of the instrumentalities and combinations
particularly pointed out in the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorpo-
rated in and constitute a part of the specification, illus-
trate presently preferred embodiments of the invention,
and together with the general description give above
and the detailed description of the preferred embodi-
ments given below, serve to explain the principles of the
invention.

FIGS. 1 to 19B show a label printer according to an
embodiment of the present invention, in which

FIG. 1 is a perspective view showing an external
appearance of the printer,

FIG. 2 1s a front view of the printer with its casing
off, |

FIG. 3 1s a side view, partially in section, showing the
printer with its casing off,

FIG. 4 is an exploded perspective view showing the
principal mechanism of the printer,

FIG. § is a front view corresponding to FIG. 2, in
which a ribbon unit is off,

FIG. 6 is an exploded perspective view showing the
ribbon unit and a supporting mechanism,

FIG. 7 is a perspective view showing the supporting
mechanism in an extended state, along with part of the
ribbon unit,

FIG. 8 is a sectional view taken along line VIII-
—VIII of FIG. 6,

FIG. 9 is a plan view of the ribbon unit,

FIG. 10 is a front view of a shaft end portion,

FIG. 11A is a side view of a rotating shaft end por-
tion;

FIG. 11B is a front view of the rotating shaft end
portion;

FIG. 12 is a perspective view showing the principal
part of the printer with its head unit off:

FIG. 13 1s an enlarged perspective view showing one
end portion of the head unit;

FIG. 14 1s a sectional view taken along line
XIV—-XIV of FIG. 13;

FIG. 135 1s a sectional view taken along line XV—XV
of FIG. 13;

FIG. 16 is a perspective view showing the principal
part of the printer with its fixing plate disengaged;

FIG. 17 is a perspective view showing the principal
part of the printer with its fixing plate engaged;

FIGS. 18A and 18B are schematic views showing
different states of connection between the ribbon unit
and a slider, and

FIGS. 19A and 19B are schematic plan views individ-
ually showing different states of engagement between
an engaging pin and an engaging hole; and

FIG. 20 1s a perspective view corresponding to FIG.
17, showing a modification of a lock mechanism.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

An embodiment, in which a transfer printer accord-
Ing to an embodiment of the present invention is applied
to a label printer, will now be described in detail with
reference to the accompanying drawings.

As shown in FIGS. 1 to 3, the label printer has a body
casing 1 in the form of a substantially rectangular box.
The casing 1 includes a rectangular base 2, a U-shaped
side panel 3 having a pair of side walls and a top wall,
integral with one another, and removably mounted on
the base 2, and an L-shaped first front panel 5 remov-
ably mounted on the base 2 and having an outlet port 4
through which printed paper is discharged. The casing
1 further includes a second front panel 56 formed inte-
grally with the side panel 3 so as to be continuous with
the upper portion of the first front panel 5g, and a third
front panel Sc fixed to the base 2 and situated beside and
continuous with the first and second front panels 52 and
5b. In FIG. 1, reference numeral 8 denotes a controller
for entering print information into the printer.

A printing mechanism 11 is disposed in the body
casing 1. The following is a description of the mecha-
nism 11.

As shown in FIGS. 2 and 3, the printing mechanism
11 includes a body frame 12 which constitutes a main
body of the printer in association with the casing 1. The
frame 12 is formed of a horizontal bottom plate 13, fixed
to the upper surface of the base 2 of the casing 1, and
frame side plates 14 and 15 set up on the left and right
end portions of the bottom plate, respectively, these
plates being connected to one another. The two side
plates 14 and 15 stand upright so as to face each other.

The printing mechanism 11 further includes a platen
unit 21, which is located between the frame side plates
14 and 15 and rockably supported by the same. The unit
21 includes a support shaft 22, two end plates 23, and a
platen roller 24.

The support shaft 22 extends substantially horizon-
tally between the frame side plates 14 and 15. Both end
portions of the shaft 22 are nonrotatably fixed to the
side plates, respectively. The two end plates 23, which
face each other, are each in the form of a flat plate, and
are arranged adjacent to the side plates 14 and 15, re-
spectively. The respective rear end portions of the end
plates 23 are mounted on the support shaft 22 so as to be
individually rockable around it.

A bearing (not shown) is mounted on the front end
portion of each end plate 23. A platen shaft 28 of the
platen roller 24 penetrates these bearings to be sup-
ported thereby. Thus, the roller 24 is stretched substan-
tially horizontally between the respective front end
portions of the two end plates 23. One end portion of
the platen roller 24 is connected to a paper feeding
mechanism (not shown) so that the roller 24 is driven in
association with the feeding mechanism.

A torsion spring 22A (FIG. 2) is wound around the
support shaft 22, and the whole structure of the platen
unit 21 except the shaft 22 is urged upward by means of
the urging force of the torsion spring. Thus, the platen
roller 24 is upwardly pressed against a line therma! head
39. If necessary, e.g., at the time of loading or removal
of a ribbon unit 46 (described later), the whole structure

of the platen unit 21 except the support shaft 22 is
rocked downward around the shaft 22 against the
urging force of the torsion spring.
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A head frame 31 is located above the platen unit 21.
A line thermal head 39 is fixed to the lower surface of
the front end portion of frame 31 and extends parallel to
the platen roller 24. The roller 24 is pressed against the
head 39 from under the same. As shown in FIG. 3, a
guide roller 18 for guiding a transfer ribbon is rotatably
mounted on a supporting shaft 32 which supports the
head frame 31..
~ As shown in FIG. 4, a ribbon supporting mechanism
44 for supporting the ribbon unit 46 of a ribbon supply
- device 45 (mentioned later) is arranged above the head
frame 31. The supporting mechanism 44 includes a fixed

10

arm 43, which has a U-shaped cross section and extends

parallel to the platen roller 24, and an elongated slider
91 mounted on the arm 43 so as to be slidable in the axial
direction of the roller 24 by means of a guide mecha-
nism 89. The ribbon unit 46 is removably mounted on
the slider 91. |

More specifically, one end of the fixed arm 43 is fixed
to the frame side plate 14, while the other end extends
close to the frame side plate 15. Thus, the arm 43 is
-supported like a cantilever. An L-shaped plate 92 pro-
trudes from the distal end portion of the arm 43, and a
supporting pin 92a protrudes from a vertical surface of
the plate 92. The upper surface of the slider 91 extends
parallel to the platen roller 24 or horizontally, and con-
stitutes a supporting surface 91¢ on which the ribbon
unit 46 1s placed. The profile of the side plate 15 is lower
than that of the side plate 14 so that the region facing
the fixed arm 43 on the side of the plate 15 is open.

As shown in FIGS. § to 8, the guide mechanism 89
mcludes a lower rail 93, a pair of intermediate rails 95
and 96, and an upper rail 97. Extending parallel to the
fixed arm 43, these rails are substantially as long as the
arm 43. The lower rail 93 is fixed to the bottom of the
fixed arm 43 by means of a screw 94. The intermediate
rail 96 is inserted in the lower rail 93, and a large num-
ber of guide rollers 99 are arranged between the rails 93
and 96. Thus, the intermediate rail 96 is axially slidable
with respect to the lower rail 93.

The intermediate rail 95 is fixed on the intermediate
rail 96, and the upper rail 97 is slidably fitted on the rail
95. The shider 91 is fixed to the upper rail 97 by means
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of a pair of screws 98. Thus, the slider 91 is slidable

between a first position shown in FIG. 4 and a second
position. In the second position, the whole body of the
‘slider 91 projects from the casing 1. |
- A pair of engaging pins 100 are fixed to the upper
surface of the slider 91 by means of the screws 98. These
pins 100 are situated at a predetermined distance from
each other along the axial direction of the slider 91. The
upper end portion of each pin 100 is greater in diameter
than its lower end portion.
~As shown in FIGS. 2 and 3, the ribbon unit 46 of the
ribbon supply device 45 is removably mounted on the
slider 91 of the supporting mechanism 44 in a straddling
manner. |
As shown in FIGS. 2 to 7, and 9, the ribbon unit 46
includes a ribbon supporting frame 48, a supply shaft 49,
a take-up shaft 50, a tension shaft 51, and a ribbon drive
shaft 52. _
In the nbbon supporting frame 48, the respective

45

33

~ tion.

bottom portions of a pair of opposite side plates 53 and

54 are connected to each other by means of a lower
cross member 53, and lugs 57 protruding individually
- from the center of the respective tcp portions of the side

plates 53 and 54 are connected to each other by means

of an upper cross member 56. The upper cross member
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56, which is formed of a round rod, serves as a carrying
handle for the ribbon unit 46.

The lower cross member 55 is formed having two
pairs of 8-shaped holes 101. The engaging pins 100 of
the slider 91 individually engage one pair of holes 101,
whereby the ribbon unit 46 is retained on the slider 91.
The two pairs of holes 101 are arranged symmetrically
with respect to the center of the lower cross member 55
as viewed in the Jongitudinal direction.

A pair of first upper bearings 58 are. individually
mounted facing each other on the respective upper
portions of the side plates 53 and 54 and are situated in |
front of their corresponding lugs 57. Also, a pair of
second upper bearings 59 are mounted facing each other
at the-back of the lugs §7. A pair of bearings 60 are
individually mounted facing each other on the respec-

tive lower front portions of the side plates 53 and 54,

while a pair of bearings 61 are mounted facing each
other on the respective lower rear portions of the plates
53 and 4. |

The bearings 58 and 59, which are formed of syn-

thetic resin, each include an open-topped U-shaped

bearing portion 62 and a hook portion 63 situated in
close vicinity to the top of the portion 62. The proximal
part of the hook portion 63 is thinned to enable elastic
deformation. As this proximal part is elastically de-
formed, the hook portion 63 can move close to or away

- from the open top of the bearing portion 62.

Two opposite axial end portions 49a of the supply
shaft 49 are rotatably supported individually by means
of the second upper bearings 59 on the rear side of the
ribbon supporting frame 48 so that the shaft 49 extends
transversely between the two side plates 53 and 54. The
shaft 49 is removably mounted on the bearings §9. More
specifically, the hook portions 63 are pressed against the
respective upper peripheral surfaces of their corre-
sponding shaft end portions 49a of the supply shaft 49,
which are supported by means of the bearings 59. Thus,
the supply shaft 49 is prevented from being unexpect-
edly disengaged upward from the upper bearings 59.
The supply shaft 49 can be removed from the frame 48
by being only manually pulled up. If the shaft 49 is
drawn upward, the hook portions 63 undergo elastic
deformation, so that the shaft end portions 49a are dis-
engaged upward from their corresponding bearing por-
tions §9. Thus, the ribbon set shaft 49 can be removed.

‘Shaft end portions 50a on the opposite sides of the

take-up shaft 50 are rotatably supported individually by

means of the first upper bearings 58 on the front side of
the ribbon supporting frame 48 so that the shaft 50

- extends transversely between the two side plates 53 and

54. The shaft 50 is removably mounted on the bearings
58. Since this take-up shaft 50 is attached and detached
in the same manner as the supply shaft 49, a description
of the procedure of operation for the attachment and

detachment is omitted.

The supply and take-up shafts 49 and 50 are identical
In size and shape. Thus, these shafts 49 and 50 can be
mounted on the two pairs of bearings 58 and 59 on the
ribbon supporting frame 48 while being replaced with
each other in the aforementioned procedure of .opera-

The supply and take-up shafts 49 and 50 and the two
pairs of bearings 58 and 59, front and rear, are located
symmetrically with respect to an imaginary plane H
(see FIG. 9) which passes through the center of the
ribbon unit 46, as viewed in the depth direction, or
extends parallel between the shafts 49 and 50.
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Each of the shafts 49 and 50 is removably fitted with
cylindrical cores 64 on which a transfer ribbon 29 (men-
tioned later) are wound. The core 64 is provided at its
one end with a notch in which a projection 119 (see

F1G. 9) of the shaft is fitted to prevent the rotation of 5

the core relative to the shaft. The ribbon 29 is wound -

around the core 64 supported on the supply shaft 49.
After being drawn out from the shaft 49 and transported
past the tension shaft 51 and the ribbon drive shaft 52 in
succession, the ribbon 29 is reeled up onto the core 64

10

supported on the take-up shaft 50. That portion of the

transfer ribbon 29 which extends between the tension
shaft 51 and the ribbon drive shaft 52 passes between the
platen roller 24 and the line thermal head 39 which
constitute a printing section.

Shaft end portions 524 on the opposite sides of the
ribbon drive shaft 52 are rotatably supported individu-
ally by means of the bearings 60 so that the shaft 52
extends transversely between the two side plates 53 and
54. Thus, the shaft 52 is situated between the printing
section and the take-up shaft 50, on the front side of the
head frame 31. The transfer ribbon 29 running from the
printing section toward the take-up shaft 50 is wound
around the outer circumferential surface of the ribbon
drive shaft 52. That portion of the circumferential sur-
face of the shaft 52 which is in contact with the ribbon
29 1s formed of a material, e.g., rubber, which ensures a
great force of friction with the ribbon 29.

Shaft end portions 51a on the opposite sides of the
tension shaft §1 are rotatably supported individually by
means of the bearings 61 so that the shaft 51 extends
transversely between the two side plates 53 and 54.
Thus, the shaft 51 is situated between the printing sec-
tion and the supply shaft 49, on the rear side of the head
frame 31. The transfer ribbon 29 running from the sup-
ply shaft 49 toward the printing section is wound
around the outer peripheral surface of the tension shaft
51. The circumferential surface of the shaft 51, which is
in contact with the ribbon 29, is also formed of rubber
or other high-friction material.

The tension shaft 51 has the same size and shape as
the ribbon drive shaft 52. The shafts 51 and 52 and the
two pairs of bearings 60 and 61, front and rear, are
located symmetrically with respect to the aforesaid
imaginary plane H. Thus, the four rotatable shafts 49,
50, 51 and 52 on the ribbon supporting frame 48 are
arranged symmetrically with respect to the center P
(extending at right angles to the shafts 49 to 52, on the
imaginary plane H of FIG. 9) of the ribbon unit 46.

Each of the shaft end portions 494, 504, 51ag and 524
1s formed having a connecting hole 66. With respect to
the shaft end portion 492, by way of example, six
grooves 67 are formed at regular intervals in the inner
circumferential surface of the connecting hole 66 so as
to extend in the axial direction, as shown in FIG. 10.

Referring now to FIGS. 2 to 5, a ribbon drive section
47 will be described. This drive section 47 includes a
rectangular base 68 whose side edge portions are bent at
right angles. A horizontal plate portion of the base 68 on
~ the lower side is fixed to the upper surface of the end
portion of the frame side plate 14 by means of screws
14a. Four rotating shafts 69, 70, 71 and 72 protrude
horizontally from a vertical plate portion of the base 68.
The shafts 69, 70, 71 and 72 are arranged corresponding
to the shafts §2, 51, §0 and 49, respectively, of the rib-
bon unit 46. |

A gear 75 1s mounted coaxially on the rotating shaft
69 at the lower front portion of the base 68, and a gear
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76 is in mesh with the gear 75. A toothed pulley 77 is

mounted coaxially on the gear 76. A pulley 78 is inte-
grally provided on the rotating shaft 71 at the upper
front portion of the base 68, and a toothed pulley 79 and
a driving gear 80 are arranged coaxially in the center of
the lower portion of the base 68. A timing belt 81 is
passed around and between the pulleys 77, 78 and 79. A
tension roller 82 is pressed against the belt 81, thereby
applying a tension to the belt 81.

The drniving gear 80 is in mesh with a gear 85 of a
drive system for the platen roller 24. Thus, the ribbon
drive section 47 is driven in synchronism with the roller
24.

As shown in FIGS. 11C and 11D, each of the rotating
shafts 69, 70, 71 and 72 has three axial projections 84 on
its outer circumferential surface. The projections 84 are
caught between the projections 104 in the connecting
hole, thereby transmitting drive force to the projections
104. The tip end portion of each projection 84 is also
tapered. _

A head unit 30 is mounted by means of a mounting
structure shown in FIG. 12. One end portion of the
supporting shaft 32 for use as a supporting member is
fixed to the one frame side plate 14 of the body frame
12. Thus, the shaft 32 is supported like a cantilever. The
supporting shaft 32 extends parallel to the platen roller
24, and its free end overlies the side plate 15 and out-
wardly projects a short distance from the body frame
12. A pair of positioning pins 120 protrudes from the
frame side plate 14. A pair of positioning holes 121 to
mate with the pins 120 are formed in that side wall of
the head frame 31 on the side of the side plate 14. Also,
the other side wall of the frame 31 on the side of the side
plate 15 is formed having an engaging hole 122 therein
and a fixing pin 124 outwardly protruding therefrom.
The supporting shaft 32 is passed through the hole 122.
The head unit 30 is supported like a cantilever in a
manner such that the shaft 32 is slidably passed through
the engaging hole 122, and the positioning pins 120 ar
fitted individually in the positioning holes 121.

A holding mechanism 125 for holding the head frame
31 in a predetermined position on the supporting shaft
32 1s provided at the fixed end portion of the shaft 32.
As shown in FIGS. 12 to 15, the mechanism 125 in-
cludes an E-ring 126 fixed to the fixed end portion of the
supporting shaft 32, a coil spring 127 wound around the
shaft 32 and having one end fixed to the ring 126, and a
head supporting plate 128 fixed to the other end of the
spring 127. The supporting plate 128 includes a horizon-
tal portion 130 and a vertical portion 131. A pair of
through holes 132 are formed in the horizontal portion
130, while a pair of tapped holes 134 corresponding to
the holes 132 are formed in that end portion of the head
frame 31 on the side of the frame side plate 14. The
supporting plate 128 is fixed to the frame 31 by screwing
screws 135 into the holes 134 through the holes 132.
Meanwhile, the vertical portion 131 is formed having a
through hole 136, through which the proximal end
portion of the supporting shaft 32 is passed. The vertical
portion 131 is pressed against the frame side plate 14 by
means of the coil spring 127. Thus, the head frame 31 is
kept pressed against the plate 14 by means of the hold-
ing mechanism 125, whereby it is restrained from mov-
ng.

As shown in FIGS. 12 and 16, moreover, a fixing
plate 140 is rockably mounted on the outer surface of
the other frame side plate 15 of the body frame 12 by
means of a hinge 138. Also, a pair of positioning pins 141
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protrude from the outer surface of the plaie 15 so as to

be situated above the hinge 138. The fixing plate 140 has

first to fifth engaging holes 142, 143, 144, 145 and 146,
and s provided with a lock mechanism 147.
As the fixing plate 140 is rocked upward around the

5

hinge 138, from a release position shown-in FIG. 12t0

a fixing position shown in FIG. 17, the fixing pin 124 of
the head frame 31 is fitted into the first engaging hole
142, while the fixing pin 924, which is attached to the
distal end of the fixed arm 43 of the ribbon guide mecha-
nism, is fitted into the second engaging hole 143. Fur-
ther, the free end of the supporting shaft 32, one of the
fixing pins 141 and the other fixing pin 141 engage the
third, fourth, and fifth engaging holes 144, 145 and 146,

respectively. In this manner, the free end of the support-
ing shaft 32, that end of the head frame 31 on the side of
the side plate 15, and the free end of the fixed arm 43 are
supported by means of the fixing plate 140. Thus, the

10
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shaft 32, the frame 31, and the arm 43 are supported at

both ends.

- The lock mechanism 147 includes a knob 1474 rotat-
ably mounted on the outside of the fixing plate 140 and

a lock piece 147b rotatably mounted on the inside of the

plate 140. The piece 1475 is connected to the knob 1474

by means of a pivot 147¢. As the knob 147a rocks, the

lock piece 1475 rocks around the pivot 147¢. When the

knob 147a is rocked with the fixing plate 140 in the

fixing position, the lock piece 1465 engages the upper
end portlon of the frame side plate 15, so that the plate
140 is locked to the fixing position.

An elastic member, e.g., a rubber fixing bush 148, is
fixed to the inside of the distal end portion of the fixing
- plate 140. When the fixing plate 140 is rocked to the
fixing position with the ribbon unit 46 connected to the
ribbon drive section 47, the bush 148 is pressed against
the side plate 54 of the unit 46, thereby restraining the
unit 46 from moving away from the drive section 47.

In the thermal printer with this construction, the
transfer ribbon 29 is set in the following manner, with
the side panel 3 (see FIG. 1) off the body casing 1.

First, the knob 147a of the fixing plate 140 is rocked
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to disengage the lock piece 1476 from the upper end -

portion of the frame side plate 15. Then, the fixing plate
140 1s disengaged from the supporting shaft 32, the head
frame 31, and the fixed arm 43 of the guide mechanism
by being rocked downward in the direction of arrow B
of FIG. 2 to the release position. As a result, the head
frame 31 and the fixed arm 43 are released from the
support on the side of the side plate 15. Thus, the ribbon
unit 46 and the head unit 30 are allowed to be removed.

‘Then, the platen roller 24 is moved downward to be
separated from the thermal head 39 by the use of drive

means (not shown), and the slider 91 of the ribbon sup-

porting mechanism 44 is pulled. Thereupon, the upper
rail 97 and the intermediate rails 95 and 96 are slidingly
‘drawn out, and the slider 91 is drawn out from the
casing 1.

Subsequently, the transfer ribbon 29 is set on the
ribbon supporting frame 48, and that portion of the
ribbon situated between the tension shaft 51 and the

ribbon drive shaft 52 is drawn downward to form a

small sag. In this state, the drawn-out portion of the
ribbon 29 is passed through the slider 91, and the ribbon
unit 46 is then mounted on the slider 91. In mounting
this unit 46, the lower cross member 585 is first placed on
the slider 91 in a manner such that the engaging pins 100
of the slider are inserted individually in the respective
large-diameter portions of their corresponding 8-shaped

45
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holes 101 of the cross member 55, as shown in FIGS.
18A and 19A. Thereafter, the ribbon unit 46 is moved in

the direction of the arrow of FIG. 18B toward the

casing 1. Thereupon, the head portion of each pin 100
engages the small-diameter portion of its corresponding
hole 101, as shown in FIG. 19B, so that the ribbon unit
46 1s retained on the slider 91. |

After being held in position in this manner, the ribbon
unit 46, along with the slider 91, is pushed into the body
casing 1 of the printer. As a result, the slider 91 is moved
to the first position, and the ribbon unit 46 is housed in
the body casing 1. The respective connecting holes 66

~of the shafts 49, 50, 51 and 52 of the unit 46 are fitted on

the rotating shafts 72, 71, 70 and 69, respectively, of the
ribbon drive section 47, which is fixed on the side plate
14. Thus, the drive section 47 and the ribbon unit 46 are
connected to each other. B
The sagging portion of the transfer ribbon 29 is
passed between the platen roller 24 and the line thermal -
head 39 which are separated from each other. In this
state, the surplus portion of the ribbon 29 is taken up by
manually turning the take-up shaft 50. Then, paper
pasted with a large number of labels is drawn out from
a paper roll 107, which is set on a paper holder 106 (see
FIG. 1) attached to the rear face of the body casing 1,
and 1s introduced into the casing 1 through the rear face
thereof. This paper is passed between the roller 24 and
the head 39 separated from each other, in a region under

the transfer ribbon 29. Thereafter, the platen roller 24 is

rocked upward to come into contact with the thermal
head 39. |

The fixing plate 140 is rocked to the fixing position
with the ribbon unit 46 connected to the ribbon drive

- section 47. Thereupon, the fixing pin 124 of the head

frame 31 is fitted into the first engaging hole 142 of the
plate 140, while the fixing pin 924, which is attached to
the distal end of the fixed arm 43 of the ribbon guide
mechanism, 1s fitted into the second engaging hole 143.
Further, the free end of the supporting shaft 32, the one
fixing pin 141, and the other fixing pin 141 engage the
third, fourth, and fifth engaging holes 144, 145 and 146,
respectively. Moreover, the distal end portion of the
fixing plate 140 is pressed against the side plate 54 of the
ribbon unit 46 with the bush 148 between them. In this
state, the fixing plate 140 is locked to the fixing position
by turning the knob 147g of the plate 140 so that the
lock piece 147b engages the upper end portion of the
frame side plate 15. As a result, the free end of the
supporting shaft 32, which is supported like a cantilever
by means of the side plate 14 of the body frame 12, that
end of the head frame 31 on the side of the side plate 15,
and the free end of the fixed arm 43 are supported by
means of the fixing plate 140. Thus, the shaft 32, the
frame 31, and the arm 43 are supported at both ends.
That portion of the transfer ribbon 29, set in this
manner, which extends from the supply shaft 49 to the
take-up shaft 50 is transported past the printing section.
When the line thermal head 39 is actuated, therefore,

ik of the ribbon 29 is transferred to the labels on the

paper, thus effecting printing.
The following is a description of the operation of the -

~ ribbon supply device 45 during use of the label printer

65

constructed in this manner. When the platen roller 24 is
rotated in association with the operation of the paper
feeding mechanism (not shown), the gear 80 of the
ribbon drive section 47 is rotated by means of the gear
85. As a result, the timing belt 81 is driven by means of
the toothed pulley 79, and the rotating shaft 69 is ro-
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tated by means of the gears 76 and 75. Also, the rotating

shaft 71 is rotated by means of the toothed pulley 78.

Since the rotating shaft 69 is connected with the rib-
bon drive shaft §2 of the ribbon unit 46, it rotates in the
direction of arrow G of FIG. 3, thereby running the
transfer ribbon 29 in contact with the outer circumfer-
ential surface thereof. At this time, the take-up shaft 50
Is connected to the rotating shaft 71, so that it rotates in
the direction of arrow H of FIG. 3, thereby taking up
the ribbon 29 transported past the shaft 52.

At this time, moreover, the supply shaft 49 and the
tension shaft 51 are driven to rotate by means of the
take-up force of the transfer ribbon 29, so that the rib-
bon 29 is supplied, and a tension is applied to the.ribbon
29 by means of the tension shaft 51. In synchronism
with the travel of the ribbon 29, the paper also runs in a
predetermined direction, and desired information is
printed on the labels on the paper by means of the ther-
mal head 39.

- When the transfer ribbon 29 is entirely taken up after
continued printing, it should be changed.

In this case, the ribbon unit 46 is pulled form the body
frame 12 in the manner described above. Thereafter, the
respective proximal parts of the hook portions 63 of the
bearings 58 and 59 of the ribbon unit 46 ar elastically
deformed to disengage the supply shaft 49 and the take-
up shaft 50, and these shafts 49 and 50 are removed from
the bearings 58 and 19, respectively. Then, the shafts 49
and 50 wound with a new transfer ribbon 29 are
mounted on the bearings §9 and 58, respectively, of the
unit 46.

Thereafter, the ribbon unit 46 is inserted into the
body casing 1 to be set therein in the same manner as
aforesaid, whereupon the replacement is finished.

Reuse of the transfer ribbon 29 having ink remaining
thereon can be facilitated in the following manner. The
ribbon unit 46 is removed from the slider 91 by holding
up the handle 56 after it is drawn out from the body
casing 1. After the unit 46, which has a symmetrical
configuration, is turned 180 degrees around the axis P
_ on the imaginary plane H, it is mounted on the slider 91.
Further, the unit 46, along with the slider 91, is inserted
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into the casing 1 and connected to the ribbon drive -

section 47. In doing this, the relay cores 102 in the con-
necting holes 66 formed individually in the respective
shaft end portions 49a, 504, 51a and 524 of the shafts 49,
50, 51 and 52 of the ribbon unit 46 are fitted on their
corresponding rotating shafts 71, 72, 69 and 70 of the

ribbon drive section 47. Thus, the projections 104 of

each core 102 engage the grooves between the projec-
tions 84 of each of the rotating shafts 69, 70, 71 and 72,
so that power transmission from the ribbon drive sec-
tion 47 to the individual shafts 49 to 52 of the ribbon unit
46 1s enabled.

After the printing is continued for a long time, the
thermal head 39 should be replaced or cleaned. In such
a case, the knob 147z of the fixing plate 140 is first
turned to unlock the plate 140, and the plate 140 is then
rocked from the fixing position to the release position.
Thereupon, the fixing plate 140 is disengaged from the
supporting shaft 32, the head frame 31, and the fixed
arm 43. Then, the platen roller 24 is rocked downward
around the support shaft 22, and is disengaged from the
thermal head 39.

Subsequently, the screws 135, which are used to fix
the head frame 31 to the head supporting plate 128, are
removed, and the head unit 30 is then drawn out. There-
upon, the unit 30 slides along the supporting shaft 32, so
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that 1t-can be taken out to the outside of the frame side
plate 13. After the head unit 30 is taken out in this man-
ner, the thermal head 39 is replaced with a new one or
cleaned. Thereafter, the head unit 30 is attached to the
body frame 12 reversely following the aforesaid steps of
procedure. Then, the fixing plate 140 is rocked from the
release position to the fixing position, and is locked to
the fixing position by means of the lock mechanism 147.
Thus, the head unit 30 and the supporting shaft 32 are
supported at both ends.

As described above, the printer according to the
present embodiment is provided with the supporting
mechanism for supporting the ribbon unit on the body
frame. By moving the slider of this supporting mecha-
nism, the ribbon unit is moved between a first position
where 1t 1s connected to the ribbon drive section and a
second position where it is separated from the drive
section and situated outside the body casing. Accord-
ingly, the ribbon unit can be easily attached to or de-
tached from the ribbon drive section. Also, the transfer
ribbon can be replaced outside the casing. Thus, the
working efficiency is considerably improved.

When the fixing plate 140 is rocked to the fixing
position with the ribbon unit 46 connected to the ribbon
drive section 47, moreover, the free end of the fixed arm
43 of the supporting mechanism 44 is supported by the
plate 140, and the unit 46 is pushed toward the drive
section 47 through the medium of the bush 148. When
the ribbon unit 46 is mounted in the printer body, there-
fore, it can be positioned with reliability. Accordingly,
the ribbon unit 46 can be prevented from shaking, and
therefore, the transfer ribbon 29 can be prevented from
meandering or being wrinkled, during the printing op-
eration. Thus, the print quality can be improved.

According to the printer described above, further-
more, the head unit 30 is slidably supported on the
supporting shaft 32, which is supported like a cantilever
by means of the one frame side plate, and can be drawn
out of the printer body along the shaft 32. Accordingly,
the thermal head 39 can be attached to or detached
from the head frame 31 with the head unit 30 outside the
printer body, so that replacing or cleaning the head is
Very easy.

After the head unit 30 is slid and set in its operative
position in the printer body, the respective free ends of
the supporting shaft 32 and the head frame 31 are fixed
by means of the fixing plate 140 for use as fixing means.
Thus, the shaft 32 and the frame 31 can be supported at
both ends. Further, the head frame 31 is pressed against
the inner surface of the frame side plate 14 by means of
the holding mechanism 125, which is provided at the
proximal end portion of the supporting shaft 32,
whereby the shaft 32 is prevented from moving in the
axial direction. Thus, the thermal head 39 can be pre-
vented from shaking, so that more satisfactory printing
can be effected.

It 1s to be understood that the present invention is not
limited to the embodiment described above, and that
various changes and modifications may be effected
therein by one skilled in the art without departing from
the scope or spirit of the invention. In the above em-
bodiment, for example, the lock mechanism 147 of the
fixing plate 140 is arranged so as to engage the side plate
15 of the body frame 12. Alternatively, however, the
lock mechanism may be designed so as to engage a
projecting plate 92 provided at the distal end of the
fixed arm 43, as shown in FIG. 20.

What 1s claimed is:
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1. A transfer printer compnsmg

a main body;

printing means including a print head and a platen
facing the print head, which are arranged in the
main body, for printing information on a recording
medium transported between the print head and
the platen;

a ribbon supply device for running a transfer ribbon
between the print head and the recording medium,
said ribbon supply device including a ribbon unit,
having the transfer ribbon and a supply shaft and a
take-up shaft wound with the transfer ribbon, and a
ribbon drive section attached to the main body, for
driving the ribbon unit;

supporting means arranged in the main body, for
supporting the ribbon unit so that the ribbon unit is
movable between a first position in which the rib-
bon unit engages the ribbon drive section and a

second position in which the ribbon unit is disen- .

gaged from the ribbon drive section; and

a fixing member provided on the main body so as to -

be movable between a release position in which the
ribbon unit is allowed to move and a fixing position
in which the fixing member engage the ribbon unit
to hold the ribbon unit in the first position.
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2. A printer according to claim 1, wherein said sup- -

porting means includes a supporting member, having a
~ hxed end fixed to the main body and a free end and
extending substantially parallel to the platen, and a

30

slider carrying the ribbon unit thereon, said slider being
mounted on the supporting member so as to be movable

between the first and second positions, and

said fixing member includes an engaging portion for

engaging and supporting the free end of the sup-

porting member when the fixing member is in the

fixing position.

35

3. A printer according to claim 2, wherein said main

body includes a supporting frame having first and sec-
ond side plates facing each other, said fixed end of the
supporting member is fixed to the first side plate and
said free end of the supporting member is situated close
to the second side plate, and said fixing member is ar-
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ranged on the second side plate so as to be rockable
between the fixing position and the release position.

4. A printer according to claim 3, wherein said sup-
porting member includes a projection protruding from
the free end thereof, and said fixing member includes an

~engaging hole for engaging the projection when the '

fixing member is in the fixing position.

5. A printer according to claim 1, wherein said fixing
member includes a pressing portion for pressing the
ribbon unit toward the ribbon drive section, when in
said fixing position. |

- 6. A printer according to claim 5, wherein said press-
ing portion includes a bush formed of an elastic mate-
rial.

7. A printer according to claim 1, wherein said fixing
member includes lock means for locking the ﬁxmg
member in the fixing position.

8. A printer according to claim 7, wherein said lock
means includes a lock piece and an operating member
for rotating the lock piece, said lock piece being at-
tached to the fixing member so as to be rotatable be-
tween a lock position in which the lock piece engages

the main body to lock the fixing member in the fixing

position, and a release position in which the lock piece
1s disengaged from the main body.

9. A printer according to claim 1, wherein said ribbon
unit is Jocated outside the main body when the ribbon
unit 1s moved to the second position.

10. A printer according to claim 1, which further
comprises a head unit, including a head frame fixedly

fitted with the print head, and a supporting shaft having

a fixed end fixed to the main body and a free end and
extending substantially parallel to the platen, said sup-
porting shaft supporting the head unit in an operative
position in which the prmt head is opposed to the platen
so that the head unit is movable along the supporting
shaft in the longitudinal direction of the platen, from the
operative position to the outside of the main body; and
wherein said fixing member includes first and second
engaging portions for engaging and supporting the free
end of the supportmg shaft and the head unit when the

fixing member is in the fixing position.
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